W e developed four innovative, creative, and fun educational tools to promote active learning, enhance problem-solving skills, and encourage small group discussion. Furthermore, the tools encourage deductive reasoning and critical thinking rather than passive memorization of material. The tools include crossword puzzles, hidden messages, word scrambles, and word searches. These tools were developed using two computer programs: the Crossword Construction Kit and The New Puzzle Factory. Instructors are encouraged to optimize the value of the tools by using the additional options presented at the end of each of the puzzles. The additional options encourage students to become active learners by creating their own tools. Although the principles of these four tools can be adapted to many disciplines, these specific games focused on gastrointestinal physiology. Our goal was to create tools that can be used either inside or outside the classroom to complement and enhance the lecture.
Educators are challenged to develop innovative and creative educational materials that enhance and supplement the traditional lecture format. The materials must facilitate active learning, enhance problemsolving skills, and encourage small group discussion. Educational games are a fun way to achieve these goals. Although games do not replace the traditional methods of obtaining theoretical knowledge, games can reinforce data acquisition while promoting process skills (3) .
In developing and playing educational games, teachers and students add variety and alternatives to the traditional lecture format. Games increase student involvement, motivation, and interest in the material and allow the instructor to be creative and original when presenting the topics (4, 7) . Games also challenge students to apply the information, thus allowing them to evaluate their critical thinking skills (8) . Finally, games create a challenging, constructively competitive atmosphere that facilitates interaction among students in a friendly and fun environment.
Our goal was to generate supplemental materials that would complement and enhance the information presented in the traditional lecture. With this goal in mind, we developed four educationally sound and fun games: 1) crossword puzzles, 2) hidden messages, 3) word scrambles, and 4) word searches. The time required to complete each puzzle depends on the level of difficulty of the game. The educational materials are easy to develop and can be adapted to any curriculum. Although the principles of these materials can be adapted to many scientific disciplines, these specific games provide an unique opportunity to integrate and analyze basic concepts of gastrointestinal (GI) physiology.
MATERIALS AND METHODS
The games were developed for the GI section of the medical physiology course at our medical school. The syllabus for the GI component is divided into five sections: basic concepts, movement of food, GI secretions, and digestion and absorption. The final section is an overall review of the entire GI course. For each general section, a specific puzzle (crossword, hidden message, word scramble, or word search) was developed and presented to the students. The APPENDIX presents the puzzles for the basic concepts section of the GI syllabus. Puzzles for the remaining four sections of the GI syllabus can be obtained by contacting the authors. 1 The crossword puzzles contain ϳ35-50 questions, whereas the hidden message, word scramble, and word search puzzles contain 10 questions. The goal was to develop a fun and active way to review GI physiology.
The crossword puzzles were developed using the Crossword Construction Kit (2). The hidden messages, word scrambles, and word searches were developed using The New Puzzle Factory program created by Michael X. Watman (11) .
GAMES Crossword
Objective. The object of the crossword puzzle is for the students to complete the puzzle by answering questions related to GI physiology.
For the crossword puzzle, the students are presented with two columns of questions related to GI physiology (down and across). Each question is specifically numbered and corresponds to the number found in the puzzle. If the student cannot answer the clue, letters from previously answered questions may aid the student in correctly identifying the concept. Figure 1 presents an example of the crossword puzzle.
Additional Option. The students are encouraged to develop their own crossword puzzle using terms from the lecture material that were not included within the original puzzle. Students may vote for the most creative crossword puzzle.
Hidden Message
Objective. The object of the hidden message puzzle is for the students to decipher a hidden message. This is achieved by first answering specific questions. Subsequently, students place specific letters from the answers into the hidden message puzzle. By completing the hidden message puzzle, students learn concepts of GI physiology.
For the hidden message puzzle, students are presented with a question and a number of spaces that allow for the proper spelling of the unknown answer. For example, if the correct answer is liver, five spaces are provided at the end of the question. Most spaces are assigned a number that represents specific letters 
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that will be used at the end of the puzzle to determine the final hidden message. Specifically, once a question has been correctly answered, the numbered letters from the answer are placed into the corresponding numbers found in the hidden message. The hidden message also contains a number of spaces that do not contain numbers (these spaces already contain letters). The hidden message can be solved once all of the questions have been correctly answered. Figure 2 demonstrates the concept of the hidden message puzzle.
Additional option. The students are encouraged to develop their own message. Once the hidden message is completed, the student may use the letters from the hidden message to create his or her own statement about the lecture material. Each letter from the hidden message may be used only once, and additional letters that were not included in the original message may not be used. The students are challenged to use as many letters as possible from the hidden message. A prize may be awarded to the student who uses the most letters from the hidden message to create a new statement.
Word Scramble
Objective. The object of the word scramble puzzle is for the students to complete the question by unscrambling the letters in the answer.
For the word scramble puzzle, the students are presented with a question and the answer to the question (with the letters scrambled). The student is challenged to unscramble the letters to correctly answer the question. Each scrambled answer contains only the letters needed to correctly answer the question, and each letter may be used only once. Figure 3 is an example of a question, a scrambled word, and the answer.
Additional option.
Once the word scramble puzzle has been completed, the students are challenged to form their own question and scrambled answer. The students develop the new question by using letters from each unscrambled word in the original puzzle. At least one letter but no more than five letters may be taken from each unscrambled word. The student may not include additional letters (letters not found within the unscrambled words) for the question. The number of additional questions and answers required from the students are variable depending on the size of the original puzzle.
Word Search
Objective. The objective of the word search puzzle is for the student to answer a question by finding the correct answer within the puzzle.
The students are presented with a puzzle that contains answers to questions about the lecture material. The student has two options to complete the puzzle. First, the student may answer the questions and then find the correct answers within the puzzle. Alternately, the student may find the answer within the puzzle before reading the question. This option allows the student to match the found answer with one of the questions. Answers within the word search puzzle are found horizontally, vertically, diagonally, or backwards. An example of a word search puzzle is presented in Fig. 4 .
Additional option. The students are challenged to develop questions for the words found within the 
DISCUSSION
Educational games are becoming an increasingly popular tool that many educators use to encourage student involvement with the lecture material. Students are challenged to engage in active learning, problem solving, and small group discussions in a nonthreatening environment through the use of games. Many disciplines use games within their curriculum. For example, crossword puzzles are reported to be an effective way for nurses to review standard procedures, integrate physiological systems, and maintain knowledge required for everyday care of patients (1, 5, 6, 9, 10) . Hoping to borrow these ideas and benefits from our nursing colleagues, we developed four games to help students understand and apply basic science concepts in a challenging, interactive, and fun format.
The crossword puzzles provide students an unique, innovative, and fun opportunity to evaluate their own level of learning by identifying concepts that have not been mastered. The student's inability to answer a question identifies areas of concern or weakness that can be corrected by targeted studying.
The word scramble game provides the student with all of the information required to complete the puzzle. This game is an excellent way to present and identify definitions that may be unfamiliar to the student. By being presented with the question and the correct answer (scrambled) the student does not have to look up an unknown answer; rather, he or she has to unscramble the answer. In doing this, the student is using problem-solving skills and analytical thinking to complete the puzzle.
The hidden message game challenges the student to find a hidden phrase or message that correctly identifies a concept from the lecture material. The student must fill in the correct letters missing from the words. By filling in the correct letters, the student will then be able to complete the hidden message. This game is greatly appreciated by students, who are required to use correct spelling of words to receive full credit on the test.
The word search game challenges the student to answer questions related to the lecture material. The students receive immediate feedback because the correct answer is found within the puzzle. This allows the students to evaluate their level of knowledge.
All four games provide an excellent immediate review of material that has been presented in class by challenging the student to recall and apply lecture material. The teacher may choose to use the games during class, thus encouraging small group discussions, or the teacher may wish to provide the games as homework. By assigning the games as homework, the teacher receives an evaluation of the effectiveness of the class presentation. By identifying the areas of student weakness, the teacher can alter his or her 
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teaching methods by focusing on the areas of weakness. Through these puzzles, the teacher and student both can receive feedback on topics that need to be reviewed more extensively.
The additional options presented at the end of the puzzles promote an opportunity for students to use critical thinking and problem-solving skills. In each instance, the students are required to develop additional questions and answers based on the original puzzle. The challenge of developing the final questions and answers encourages the students to be creative and innovative.
Many educators seek materials that complement and enhance lecture material without compromising class time. These supplemental materials do not require the instructor to remain in the classroom, and no additional class time is required. All four games reinforce concepts that have been presented in class and allow the student to review information in a new, exciting, fun, and challenging format. 
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